1. Introduction {#sec1}
===============

Nosocomial infections are one of the most common complications affecting hospitalized patients and contribute to excess morbidity and mortality \[[@B1]\]. Hospitalized patients in burn care wards are at higher risk for hospital-associated infections due to the immunocompromising effects of burn injury \[[@B2]\]. Nosocomial infections are associated with increased length of stay, prolonged therapy, and increased costs \[[@B16]\]. Burn injury is the most important health problem in many countries of the world \[[@B7], [@B11]\]. Organisms associated with nosocomial infections in burn patients include organisms found in the patient\'s own endogenous (normal) flora, from exogenous sources in the environment, and from healthcare personnel. The distribution of organisms changes over time in the individual patient and such variation can be improved with suitable management of the burn wound and patient \[[@B17]\].

The dominant flora of burn wounds during hospitalization changes from Gram-positive bacteria such as *Staphylococcus* to Gram-negative bacteria like *Pseudomonas aeruginosa.* The majority of *P. aeruginosa*, an opportunistic human pathogen, isolates from burn patients were multidrug resistant (MDR) \[[@B11], [@B6]\]. However, different studies have shown that *Staphylococcus aureus* is one of the greatest causes of nosocomial infection in these patients \[[@B1], [@B12]\]. Previous study in Taleghani Burn Hospital in Khuzestan province, Iran, was carried out to determine nosocomial infections in burned patients \[[@B18]\]. Based on National Nosocomial Infection Surveillance System (NNIS) criteria, all the burned patients are required to follow the distribution of bacterial species among burn isolates \[[@B3]\]. The purpose of this study was to identify the causative bacterial of nosocomial infection and determine frequency of bacterial species and their changing during hospitalization in burned patients admitted to Motahari Burn Center. The purpose of this study was not generalizing the results of this study to the specific population. This study will improve our knowledge about the current epidemiologic situation for a better planning and providing the best possible care to this population of patients.

2. Materials and Methods {#sec2}
========================

In a descriptive study, the incidence of nosocomial infection was calculated on the base of 1000 patient-day. Results were analyzed using SPSS 18, and statistical analysis was performed. The medical records database of the Motahari burn care center was searched to identify 164 patients admitted from second part of 2010. For each admission, the following information was extracted: age, total body surface area burned, injury severity score, length of stay in hospital, length of stay in the ICU, days requiring mechanical ventilation, presence of inhalation injury, and survival to hospital discharge. In addition, the microbiology records were searched to determine which patients had cultures growing microorganisms. Motahari Hospital is the only referral burn center in Tehran. Surveillance of nosocomial infections in burn units should be performed as recommended by the National Nosocomial Infections Surveillance system in Motahari Hospital, Tehran, Iran. In the present study, 164 patients are analyzed, that were 53 females and 111 males. Their age range is between 1and 88 years and all of them hospitalized at least 2 weeks, burns degree at least was II and, in the most of them, TBSA (the total body surface area) was more than 10%. For All of them, topical antiseptic solution and normal saline were used, and the dressings were changed daily. Mupirocin was administered as prophylactic antibiotic. Mupirocin is a topical antimicrobial drug indicated as an adjunct for the prevention and treatment of wound sepsis in patients with second- and third-degree burns. The rationales for the 4-week follow-up duration were found to have active nosocomial infection during this period and effectiveness of antimicrobial therapy. To distinguish the different bacteria from wounds, all samples examined in the same setting and laboratory routine culture media such as Blood Agar, Eosin Methylen Blue, and Nutrient agar were used. In the next step, growth at 37°C in Brain Heart Infusion (BHI), the oxidative and oxidative-fermentation (OF) test for identification of *Pseudomonas* and *Acinetobacter*, and the specific test for detection of Enterobacteriaceae spp. is necessary.

3. Results {#sec3}
==========

During the 6-month study period, 164 burn patients were admitted to the hospital. Mean age was 1--100 years. Mean burn level range was (8%--100%). There was no statistically significant correlation between the extent of burn and incidence of infection (*P* \~ .098).

A total of 812 bacterial isolates were obtained. The bacterial isolate was 325 (40%) *Pseudomonas*, 140 (17%) *Acinetobacter*, 132 (16%) *S. aureus*, and 215 (27%) other bacteria. More than one kind of bacteria was identified in 95 samples from 717. 40 percent of cultures were positive without *Pseudomonas* and *Acinetobacter*in first 48 hours after admission. In this study, relationship between positive and negative cultures was statistically significant. Late in the first week 67% of patient had at least one of *Pseudomonas* and/or *Acinetobacter*. This percentage in second, third, and fourth week was 81, 84, and 98%, respectively. 13 samples (29%) of 45 blood cultures were positive (11 with *Pseudomonas* and 2 *Acinetobacter*). Mortality is 12% among patients and all of them had Acinetobacter (3 samples) and *Pseudomonas aeruginosa* and Acinetobacter (7 samples) in their positive culture (Tables [1](#tab1){ref-type="table"} and [2](#tab2){ref-type="table"}, [Figure 1](#fig1){ref-type="fig"}).

4. Discussion {#sec4}
=============

Nosocomial infections are a significant problem for health services in all countries, with important effects on the survival of high-risk patients, such as burn patients. Infections of burn sites are very dangerous problems that can compromise the patients survival and the outcome of reconstructive treatment \[[@B16]\]. Sufficient research on nosocomial infections in burned patients has not been done. Despite numerous epidemiological studies have been published in burn wound infections in Iran, inadequate data is available on nosocomial infection. The first report of nosocomial infection in a burn hospital in Tehran was achieved in 2000 \[[@B6]\]. According to the CDC protocol \[[@B3]\], *Pseudomonas*and *Acinetobacter* are members of nosocomial microorganism. In some countries such as Iraq, *S. aureus* can be considered as a major cause of nosocomial infection in burn wounds. In this present study, 40% of 164 patients had been positively cultureal without *Pseudomonas* and *Acinetobacter* in the first 48 hours after admission. Replacement of positive cultures and the other hand colonization of negative cultures caused number of *Pseudomonas* and *Acinetobacter* samples reached to 81, 84% in next week and finally 98% in the fourth week. This issue can showed to change different genus and species of bacteria in positive and negative cultures that represent nosocomial infections in burn wound. A nosocomial outbreak of*Acinetobacter* in the burns unit of a university hospital in Toulouse occurred in France in 2004 \[[@B4]\]. In Iraq, *S. aureus* was the most isolated agent \[[@B10]\], but studies from England \[[@B5]\] and Turkey have shown that *Pseudomonas* spp. were more important for isolation \[[@B8]\]. In Sao Paulo *Acinetobacter* was the most isolated from catheter-related infections in burned patients \[[@B15]\]. The mortality rate in these patients was 20 cases (12%) that was 65% of them had third degree burns. All of them at least had one positive culture with *Pseudomonas* and/or *Acinetobacter*. Fortunately, mortality related to burn in burn patients has decreased. According to past studies conducted, this percentage was 19% \[[@B6]\] in Tehran hospital and 34.45% in south west of Iran in 2000 \[[@B11], [@B9]\].

Hand hygiene and other approaches such as modification of hospital environment may be particularly beneficial strategies to increase control nosocomial infection \[[@B19]\]. Patient characteristics such as age, sex, smoking history, nutritional status, and underlying diseases and conditions of patients such as diabetes, chronic renal, and liver diseases may affect the occurrence of infection in burned patients \[[@B20]\]. In burn patients, the primary means is direct or indirect contact, either via the hands of the staff caring for the patient or from contact with unsuitable decontaminated equipment. Burn patients are unique in their vulnerability to colonization from organisms in the environment as well as in their tendency to disperse organisms into the surrounding environment \[[@B17]\]. In general, the larger burn injury is, the greater the volume of organisms that will be dispersed into the environment from the patient. Appropriate use of diagnostic procedures, invasive devices, and medical therapy, particularly antibiotics, may also decrease the likelihood of nosocomial infections \[[@B21]\]. Prevention of infection in burn patient is an important issue that should be considered in burns unit. Isolation of these patients, health policy such as control of staff and nurses, sterilization of bed sheets, dressing and other equipment related to these patients, and preparation of optimum care conditions of burn patients can be helpful to treat of them. Mupirocin 2% were equally effective in reducing local burn wound bacterial count and preventing systemic infection.

On the other hand, the antimicrobial pattern of resistance is a very important option for treatment in burn patients. Using new extended-spectrum antibiotic can be useful for treatment. The results of this study increase our epidemiological information about recent situation of burn and prepare the best situation for watchful of these patients population.
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###### 

Characterization of 164 patients.

  Total number                              164   
  ----------------------------------------- ----- -----
  Male                                      111   68%
  Female                                    53    32%
                                                  
  Age (yr)                                        
                                                  
  1--15                                     25    15%
  16--30                                    59    36%
  31--45                                    40    24%
  46--60                                    23    15%
  61--75                                    13    8%
  76--88                                    4     2%
                                                  
  Range of total body surface area burned         
                                                  
  (Percentage)                              64    39%
  1--29                                     51    31%
  30--50                                    16    10%
  51--69                                    14    8%
  70--100                                   19    12%
  Electricity                                     

###### 

Number and kind of bacteria was identified from 164 patients in first hours and other weeks.

                       *Pseudomonas*   *Acinetobacter*   *S. aureus*   *Pse + Aci + S*.  *aureus*   *Pse + Aci*   *Pse + S*.  *aureus*   *Aci + S. aureus*                            
  -------------------- --------------- ----------------- ------------- ---------------------------- ------------- ---------------------- ------------------- ------------ ----------- ----------
  First 48 hrs         4 (16%)         4 (16%)           1 (4%)        1 (4%)                       18 (72%)      18 (72%)               ---                 ---          ---         ---
  Last of first week   49 (55.5%)      33 (34%)          20 (20.6%)    9 (9.2%)                     28 (28.8%)    15 (15.4%)             2 (2%)              6 (6.1%)     8 (8.2%)    3 (3.1%)
  Second week          101(55.1%)      61 (33.3%)        51 (27.8%)    19 (10.3%)                   31 (16.9%)    17 (9.2%)              2 (1.1%)            28 (15.3%)   10 (5.4%)   2 (1.1%)
  Third week           59 (64.8%)      37 (40.6%)        17 (18.6%)    2 (2.1%)                     15 (16.4%)    5 (5.4%)               1 (1.1%)            13 (14.2%)   8 (8.7%)    1 (1.1%)
  Fourth week          49 (58.3%)      26 (30.9%)        23 (27.3%)    6 (7.1%)                     12 (14.2%)    1 (1.2%)               2 (2.3%)            15 (17.8%)   9 (10.7%)   ---
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